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Cau 1: cac dinh ly co ban clia dai s& Boolean
+ cdc ménh dé co'so

X+ =1
X. =0
X+ 1=1
X .1=X



+ Pinh ludt hap thu
X+X=X
X.X=X
+ Pinh ludt phu dinh cla phu dinh.
X=X
+ Pinh luét két hop
X, +(X, + X)) = (X, + X))+ X,
(X,.X,).X, = X,.(X,.X,)
+ dinh ludt giao hodn.
Xi+ X=X+ Xy
X1 . X2 = X2 .X1
+Pinh ludt phdn phéi
Xl'(XZ + X3) = XIXZ + X1X3

(Xl +X2)(X1 +X3) :Xl +X2'X3

+Dinh ludt DEMORGAN

Cau 2 : cac cong thirc loogic co ban
+ phép cOng logic - ham hoac (OR)

Y=X1+X2

+ Phép nhan logic - ham va (AND)

Y =X:. Xo



Xi

s

Xa

+Phép phu dinh - ham ddo (NOT)

Y =
X/D%Y
+ Ham khong hoac ( NOR)
Y=X, +X,
X
X
+ Ham khong va ( NAND)
Y=X X,
X3
}~Y
X

+ Ham hodc tuyét doi 2 dau vao

Y = X1 ot 1.X2

Pugc viét lai 1a: y = X, /X,

X : : v
X,

+Ham khong hoac tuyét doi (xnor)

Y=X 0X,



. Y

D >
Céu 3: don gian biéu thitc
* trirdng hop xdy dung ham logic theo phurong phdp giai tich:
- ta 4p dung cac dinh ludt cla dai sO logic d€ don gidn ham logic sao cho ham cu0i
cting 1a tOi gidn, thuc hién ham can it phan t( logic co ban nhat
*truromg hop xdy dung ham logic ttr bang karnaugh
- ta hdy ghép cac minterm Ung vGi f; = 1 (cac 6 c6 sO 1) & cac 6 ké nhau theo hang
ngang hodc hang doc va ghép cac 6 bang 1 nam d6i dién nhau trong bdng nhu cac
dudng khoanh vong tron trong hinh 1. cdc minterm dugc ghép nhu vay nhat dinh
sé c6 thUra s6 chung va sé don gidn dugc 1 bi€n bu nhau.

A O 1 AB
B C\. 00 01l 11 10
° ' Zin -
1|1 1|\ 1
F=B+A F= + C+A +ABC
hinh a, hinh b,
cD & o0 01 11 10 \cmA\B oo 01 11 10
00 1 00 /1D
01 1 01

11 m 11 m
10 U 10 L_lj Q@ 1

F=+BD+ACD+AC F =AB+A+CD+C+AC
hinh C, hinh d,

- hinh b ta co:

F= + C+A +ABC ghép?2 minterm ké nhau
F= (+C)+C+A +ABC vi +C=1

F= +A +ABC



PE don gidn 26’ d61dién, 6 day'ta viet thém'so ang” ““va'ham F'van khong thay
doi(vi + )= taco:

F= +ABC+A + ghép?2s0 hang cubi:

F= +ABC+ (A+) cu0icung:

F= +ABC+

- Hinh d ta co:

Ham F c6 s6 hang C cOng thém C van khéng doi:

F=AB+A+CD+C +C

F=A (B+)+C(D+)+C (A +)

F=A+C+ C

Cau 4: thi€t k& manh logic

- d€ thiét k€ céc logic t6 hop ta thuc hién cac budc sau:

+, By : tU yéu cau chlrc ning ta 1ap bang chan ly clia ham logic.

+. b2 : tir bang chan ly ta suy ra cac phuong trinh logic bang phuong phap minton
hoadc matrix

+, b3 t0i gidm ham logic c6 thé.

+, b4 tUr ham logic ta c6 thé€ thiét ké dugc mach logic bang phan tl logic co ban
1vidu1l : xdy dung machsosénh2s6 AB:A=BThiC=1,A#BthiC=0

ta ¢6 bang chan ly nhu hinh dudi :

A B C
0 0 1
1 0 0
0 1 0
1 1 1

- tU bang chan 1y ta tim dugc phuong trinh logic nhu sau:

C= +AB

O day ta dung phuong phép gidi tich: 18y tOng cac minterm Ung vGi C = 1
s0 do logic nhu sau:

- Thong thudng ngdy nay ngudi ta hay diing cac bd tOng hodc b0 so sdnh d€ thiét
k€ céac cOng logic
+ B0 tOng:

- b0 tOng ban phan ( half adder)

- b0 tOng toan phan ( full adder : FA)




- mach hié ban phan (‘Half Subtractor)
- mach hiéu toan phéan
+ BO so sanh:
b0 so sanh 1a mach dién thuc hi€ chitc ning logic x4c dinh trong 2 s0, sO nao 16n
hon
- b0 so sanh 1 bit
-b0 so sanh 16n hon - nhé hon 4 bit

2.VY db 2:

Trong nhp ca 3 c«ng t3ac ®IOn A,B,C chii nhu muen:

+ 8in L s,ng khi 3 c«ng t%c A,B,C ®0u mé;

+ 8In L s,ng khi Avp B ®3&ng cRn C hé.

H-y ding c.c caeng NAND ®0 thiOt kO mich ®iOn thjeo yau cCu tran.
« Géaic,ctring th,i®ang chac,cc«ngtdc lp 1, hé ln0;

Tring th,i s,ng cfia bang ®In Iy 1, t3%4t cfia bang ®in Iu 0.
« VEy ta cé ta ca hO thac boole nh sau:
Y=AB.C+AB.C

« LEp bfng st thEt: vx hum logic c& 3 biOn sé n2n ca 8 tae hip c,c biOn sé (

23:8) ta ca b‘ITng su thEi c«ng t34c ®i
n
A|B|C|Y
0]0|O0 1
0|0]1] 0
0|1]0] 0
0]1]1 0
1 10[0] 0
1 (0] 1 0
1 (1]0 1
1 (1] 1 0

o BiOn ®ai hO thac boole

Y =A.B.C+AB.C

C
C.AB +AB.C (BiOn thpnh tYch vx mich NAND Ip 1 mich

phfi ®pnh tYch).



= ABCABC
. Dua vpo biOu thgc boole ta cd mich sau:

e
B 5338—330 A.B.C
c

y
]

[ X X ]
g
oo
(el

3.VY dob 3: ———
Cho hO thgc boole sau:

Y=A.B.C+A.B.C+A.B.C.
H-y thiOt IEp mich ®iOn vu bfng ch©n IY ®0 thic hiOn hum sau:
Gifli: Ta c& bfng ch©n IY nh sau:

T6A.B.C+A.B.C +A.B.C
ta v mich ®iOn nh sau:

A|lBlcCc|Y
olofo]o A ABC
ojo]1]1 ‘ * _:}
ol1]o0]o0 d
ol1]1]o0 B o e Lo
11001 T2 _,DY
1]lol1]o0 c
111]0]1 TD%H’ o
111110 d ABC

4. VY dob 4:

Cho hO thgc boole, h-y vi mich ®On vp bfing ch©n IY.
Y=A.B.C+A.B.C

A|B|C|Y A BV
0oJojo]o S
ojof[1]1 v : .
0|1]o0]o0 ey DO*—L
0
O]1111]0 /\ — o
1lo0]o]o0 o, g T ¥
110110
111011 =
5vydés: + 10
Cho mtch ®iOn sau, h-y thunh IEp bfing ch©n Iy vy hO thgc
boole?



Tomich®iOnta c&: Y2 A "B+ A.C
ta ca bfing ch©n ly sau:

el e i = = =1 =P

e = =l i = =]

e =l = =l =l e
Y =1 =1 ==

6. VY do 6:
- Mét tae hip sé nhb ph©n gam 4 bYt sl ca 16 tring th.i cfia tae hip biOn, h-y
x©y dung mét mich ®On ®0 x,c ®Pnh c,c con sé td 0000 ®On 1001 Iy m-
se BCD - cf3n c,c con se kh,c kh«ng phfi Iu m- BCD.
Ta qui ic nOu tae hip Ip m- BCD thx hum nhEn gi, trb 0 - ®Cu ra ca
mgc thEp, cRn tee hip kh«ng phfi Iu m- BCD hpym nhEn gi, trb 1 - ®Cu

ra cd mgc cao, ta ca bfing ch©n ly nh sau:

N I I I I R = = =l =l == =] (=] ™

e el = === N TN N T el el el el v
e i =l = i = = i = = R i == o)
=|o|l~lor|lo|lo~|lo|lol~|lo~|c|D
e e e e el = =1 = =l = (= =) =R = Ty




T6 bfng ch©n Ixta cé hO thac boole nh sau:
Y = AB.CD + AB.CD + ABCD + AB.CD + AB.CD + ABC.D +

AB.CD+AB.CD +AB.CD+AB.CD -

—ABC(D+D)+ABC(D+D)+ABC(D+D)+ABC(D+D)+
A.B.C(D + D)

JKECIKBC+ABC+ABC+ABC

—AB(C+C)+AB(C+C)+ ABC AB+AB+ABC

=A(B+B)+AB.C=A+AB.C

T6 hO thgc boole ta c& mich ®iOn nh sau:

Cau 5 cac manh ma hoa
* chuy@n ttr md thdp phdn sang mda BCD (Encoder)

- thiét bi ¢6 10 10i vao Lo+ Lo Ung vdi cdc sO tr 0 + 9 cla hé 10 va 10i ra
A,,B,C,D Ung v6i 1 tU nhi phan 4 bit. SO d6 khoi nhu hinh sau:

8 4 2 1
D C B

u

ENCODER

Hinh 1: SO d6 khoi mach chuyén ma
Ta c6 bang chuyén dGi ma nhu bang 2. khi an phim thap phan L, tlc 1a dua né 1én
mUc 1 thi 16i ra BCD hién 1én tU nhj phan bi€u dién s6 L, doé.



SO LGOi vao thap phan BCD

Tha |Lo| L, | Lo | Ls | Ly | Ls | Le | Ly | Ls | Lse | D | C | B | A

p

phan
o |1lo]|O0|lO|]O|O|]O|O|]O|O|J]O]|]O|O]oO
1 |ol1|l0]|lO0O|lO]|]O|O]|J]O|O]O|O]O]|O]T1
2 lolo|1|lo]jO0o|lO|]O|O|]O|]O|J]O]|]O|1]oO
3 /olojo|1]O0|O|O|O|JO|]O/|O]|]O|1]1
4 lojo|lo|lo|1|l0]O|O]|]O|JO]|]O|1]O0]|oO
5 lolojJo|oO]O|1|lO|O|O]|]O|O]|]1/]|oO0]1
6 (0lo|o|loOoO|]O|O|]1T|O|]O|O|]O]|1/|1]oO0
7 lololo|o|lO]|]O|O|1|O]O|O]|1]/|1]1
g8 |olo|lo|lo|]oOoO|lO|]O|O|1T]|O|1]oO0O|O]|oO
9 |[oJojJo|lo|]o|Jo|]o|JoO|]O]|]1]|1]o0]|O]|1

Bang 2 bang chuyén ma tU ma 10 sang ma BCD
- tU bang chan 1y ta tim ham 16i ra bang cach 18y tGng cdc minterm:

A=L,+Ls+Ls+L;+ Lo
B=L,+L; +Ls:+L7
C=Ls+Ls+ Le+Ls
D=Ls+ Lo

- TU day c6 thé dung mach HOAC (OR) nhiéu 16i vao d€ xay dung mach. SO d6

mach ma héa xay dung dugc nhu hinh sau:

Lo L L2 L3 L4 L5 |—6 I-7 LB L)

L

D,

B

* chuyén ttr md nhi phan sang md Gray.

10




- ma nhi phan’ dua vao 161 vao A%, A1, XA 161718 hhaf duge ma Giay Go.G1.G,,Gs.
sO d0 khOi nhu hinh sau

Aq Go

Ay . G,
Chuyé ma

A, G,

Az G

Bang chan ly nhu hinh dudi day:

SO Ma nhi phan M3 Gray
thap As A, Ay Ao Go Gy G2 Gs
phan
0 0 0 0 0 0 0 0 0
1 0 0 0 1 0 0 0 1
2 0 0 1 0 0 0 1 1
3 0 0 1 1 0 0 1 0
4 0 1 0 0 0 1 1 0
5 0 1 0 1 0 1 1 1
6 0 1 1 0 0 1 0 1
7 0 1 1 1 0 1 0 0
8 1 0 0 0 1 1 0 0
9 1 0 0 1 1 1 0 1
10 1 0 1 0 1 1 1 1
11 1 0 1 1 1 1 1 0
12 1 1 0 0 1 0 1 0
13 1 1 0 1 1 0 1 1
14 1 1 1 0 1 0 0 1
15 1 1 1 1 1 0 0 0
* Chuyén tCr md nhi phdn sang md bu 2 nhi phén
- ta c6 bang chan 1y nhu sau:
SO Ma nhi phan Ma b nhi phan
thép A3 Az A1 Ao B3 Bz B1 Bo
phan
0 0 0 0 0 0 0 0 0
1 0 0 0 1 1 1 1 1
2 0 0 1 0 1 1 1 0
3 0 0 1 1 1 1 0 1
4 0 1 0 0 1 1 0 0
5 0 1 0 1 1 0 1 1
6 0 1 1 0 1 0 1 0
7 0 1 1 1 1 0 0 1

11




8
9
10
11
12
13
14
15

el e e

[l el el i @ R e R e R )

PR OO R RO

_ O FRPRORFrORFQ

O OO OO OO
OSCOoOO R R RFEREFEO

OrRrFrRrPOORKrRFkOoO

_P O RO RFRrRORKRO

Cau 6: cac mach gidi ma
- gidi ma 1 qua trinh ngugc 1ai v&i qua trinh ma hoa. Nghia 14 tU mot t6 hop gia tri

cUa nhém ma n ch{t sO hé 2 ta tim lai dugc 1 trong N ky hiéu hodc 1énh tuong

Ung.

* giai md BCD sang th@p phdn

- bang chan 1y cho trén bang sau. Trong d6 A,B,C,D 1a cac dau vao nhi phan L,...Lg

bi€u dién cac thap phan t&r 0 + 9. mbi L; = 1 mOt 1an & dudng chéo bang, con lai

bang 0 ca.
Mi BCD M3 thap phan

D C B A | Lo |L; Lo | Ls | La |Ls Le | Ls | Ls | Lg
0 0 0 0 1 0 0 0 0 0 0 0 0 0
0 0 0 1 0 1 0 0 0 0 0 0 0 0
0 0 1 0 0 0 1 0 0 0 0 0 0 0
0 0 1 1 0 0 0 1 0 0 0 0 0 0
0 1 0 0 0 0 0 0 1 0 0 0 0 0
0 1 0 1 0 0 0 0 0 1 0 0 0 0
0 1 1 0 0 0 0 0 0 0 1 0 0 0
0 1 1 1 0 0 0 0 0 0 0 1 0 0
1 0 0 0 0 0 0 0 0 0 0 0 1 0
1 0 0 1 0 0 0 0 0 0 0 0 0 1

[0 TU bdng chan 1y ta suy ra ham logic 10i ra:

Lo = Ls=AC

Li=A Ls = BC

L.=B L;=ABC

L;=AB Ls-D

L4 =C L9 =D

- TU ham logic ta c6 thé xay dung so dO gidi ma nay khi ding 4 mach NOT va 10

mach AND 10i vao. Trong thuc t&€ ngudi ta ch€ tao sin nhlmg b0 gidi ma nay
dugc tich hgp trong IC 7441 ¢6 16 chan hoac vi mach 741.S145

*gidi md BCD sang ma 7 doan

12




- ma nhj phan'BCD’ dudc chuyénsang thap phat va'hién‘thi‘¢4c s6 thap phan bang

ma tran 7 doan. 7 doan sang nay c6 th€ 1a led ( hodc tinh thé€ long). Ung vGi moi t&

hgp xac dinh cac thanh sang sé hi€n thi cho ta m6t ch{t s6 trong hé 10.

- bang chan 1y quan hé gilta 10i vao nhj phan A,B,C,D va 16i ra 1a cc t0 hop thanh

sang tU a dén g hi€n thj cac sO cla hé 10 tr 0 + 9 trong ban sau:

BCD 7 doan
D C B A a b C d e f g
0 0 0 0 1 1 1 1 1 1 0
0 0 0 1 0 1 1 0 0 0 0
0 0 1 0 1 1 0 1 1 0 1
0 0 1 1 1 1 1 1 0 0 1
0 1 0 0 0 1 1 0 0 1 1
0 1 0 1 1 0 1 1 0 1 1
0 1 1 0 0 0 1 1 1 1 1
0 1 1 1 1 1 1 0 0 0 0
1 0 0 0 1 1 1 1 1 1 1
1 0 0 1 1 1 1 0 0 1 1

- nhin vao bang chan Iy ta thdy rang gid tri clla 7 ham a ... g c6 gia tri la mlc 1 qua

nhiéu.d€ don gidn ham logic ta vié€t bi€u thic dudi dang cac ham

muUc 1 tUc a= g 6 gia tri mUc 0.

* gidi md johnson sang th@p phdan.

6 gia tri

- gid s ding 1 t6 hgp 5 bit ma Johnson d€ gid mé ra 10 s6 clla hé 10 tr 0+ 9 ta

dugc bang chan 1y nhu sau:

sO thap
phan

Js

Ja

Js

J2

J1

Lo

L,

L,

Ls

L4

Ls

Le

L;

Lg

Lo

AUk WN R~ O

oo 3

Clm = = == O

o O (=]
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- D€ gidi ma Johiison tathap phan-tlr 01°2/9°ta"phdi“ding 5 bit ¢hié ma Johnson.
Con céc sO thap phan tuong Ung 1a Lo+ Lo n€u chon dudng chéo L, = “0” thi dén
sang, th€ hién sO i trong hé thap phan thi ta thi€t ké so db gidi mad dung cla
NAND. (n€u lua chon dudng chéo 1a mUc “1” thi dén sang ta sé& thi€t k&€ mach
gidi ma ca NOT)
Cau 7: mach hop kénh va phan kénh
* mach hop kénh
- hop kénh 1a mdt so do logic t6 hop nhi€u 10i vao va 1 16i ra duy nhat. né lam
nhiém vu chon loc va truyén s0 liéu tUr mOt trong nhiing 10i vao d€ dua ra. Cac 16i
vao ra cla b hgp kénh gdm co:

+ cac 16i vao s0 liéu

+ cac 10i vao diéu khién
- tiy theo t6 hogp céc gia tri 10i vao diéu khién, sé€ 1a 1énh cho s6 liéu 3 16i vao nao
dudgc truy€én ra 16i ra. néu s6 10i vao di€u khién s t0i thi€u 1a S = log,n. vi du xay
dung b0 hop kénh 8 10i vao 1 16i ra, nhu vay s€ can 3 10i vao 1a A,B,C nhu hinh

Sau:

do
ds
v dz ]
6ivio g~ MUX
SO I|éu d4 .
ds — LOI ra
de
d7

L&i vao

diéu khién Cp A

- ta c6 th€ xay dung bang chan 1y cho hop kénh nay trén bang sau:

14



diéu khién 10i vao ra
C B A do d, d» ds ds ds ds d, W
0 0 do X X X X X X X do
0 0 1 X d; X X X X X X d;
0 1 0 X X d> X X X X X d>
0 1 1 X X X ds X X X X ds
1 0 0 X X X X ds X X X ds
1 0 1 X X X X X ds X X ds
1 1 0 X X X X X X ds X ds
1 1 1 X X X X X X X d; d;

- & day céc ki hiéu d,..d 1a cc thong tin logic & dau vao. cac 6 trOng trong bang
chan i Ung vGi cac d; bat ky.

- tUr bang chan li ta viét dugc ham logic sau:

W =do + Ad:+ Bd; + ABd; + Cds + Cds + BCds + ABCd;

- tUr phuong trinh ta nhan thdy, dé€ thiét k& bO hgp kénh nay ta can dung 8 mach
AND 4 18i vao va 1 mach OR 8 18i vao va 4 clta PAO nhu hinh vé sau:

15




do T

ds

P I s ) —
P

ds I —

AT 0
B ‘\DQV
c——————— >0 |
..

* mach phan kénh.

- b0 phén kénh c6 chlc ning ngugc véi bd hop kénh. né c6 1 16i vao va nhiéu 16i
ra , 16i vao di€u khién cho phép théng tin di t{r 16i vao chuyén ra moOt trong cac 10i
ra nao do.

vi du : ta xét bO phan kénh 1 10i vao , 4 10i ra. nhu vy can 2 dau diéu khién so do

khOi trén hinh sau:

A

DMUX Z1
Z

Z3

B A
bang chan li nhu sau:
B A Zo Zl Zz ZB
0 0 D 0 0 0
0 1 0 D 0 0
1 0 0 0 D 0
1 1 0 0 0 D

16




- TU bang chan i ta vietdage hamlogic: ™ ¢
Zo =D
Z,=AD
Z, =BD
Z3 = ABD

0 sO d6 mach gém 2 clta PAO va 4 clfa VA 3 16i vao nhu hinh sau. trong dé D 1a

10i vao sO liéu ,A,B 1a 2 dau vao c6 diéu khién cho phép s0 liéu D ra 10i nao.

- SO d6 mach phan kénh nhu sau:

° O
] 7,
i\ ,
I ] ——z,
- — '
T ——1
A l
B >0
Cau 8: Cac mach s hoc
1.BO cOng (Adder)
* B ban tong (HA — Half Adder)
- B0 ban tOng thuc hién cOng 2 sO nhi phan 1 bit
Quy tac cOng nhu sau:
0+ 0=0nho 0 <
0+ 1=1nhé 0 ;‘ HA
i .
1 + 0=1nho 0 ¢
1 + 1=0nhé 1 Hinh 4.36. Mach cing 1 bit

(@ (b) (s) (¢)
Trong d6 a, b 1a sO cOng, s 1a tOng, c 1a s6 nhd.
Bang trang thai mo td hoat dOng cUa mach va phuong trinh logic :
s=a.b+ab=asb

c=a.b

17



Mach cOng 'ndy ¢hi cho’phép cOng hai'sdihiphan 1 bit'mé kliéng thuc hién
cOng hai sO nhi phan nhiéu bit.

; \}I ., S
a b S C 5 =

0 0 0 0

0 | 1 0 - ., C

1 o | 1 0 : }

| | 0 | Hinh 4.37. S¢ dd mach cing bin phén

* BO tdng (BO cOng toan phan FA: Full Adder)
So d6 khoi:

=]

w0
=1
]
=
]
p)
=
I
]

FA

Cn-l

»—-—-—G»—DCGn

_0 = Q=0 = Q

Hinh 4.38. Bé cing toan phin

Trong do:
- C,1:S0 nhd cla 1an cOng trudc d6
- C,: SO nhG cla lan cOng hién tai
- S,: TOng hién tai
TU bang trang thai mo ta hoat dOng clla mach ta viét dugc phuong trinh logic:
S,=f(a,b,C._,)
C.=f(a,b,C._)
Lap bang karnaugh va t0i thi€u hoa, ta c6:

i";n - hn L1n "nhn
=200 01 11 _10 C =2 00 0111 10
0

(el |
Ol o 1 0| 1 3] 0 1 0

1o 1] o Lol 1| 1]
Su. — ﬂ_"b_"{f‘ll_l == ﬂ_"b" Cll—l == CII = T Cll—l + |'!_',I" Cll—l + T I.!JII
o, I.!J_IICII—l + o, I.!JIIC'II—l CII = & “l'!.}” -+ C.I_I ) - -+ |'!.}“ J
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Hinh 4.39. Mach cdng toan phin truc tiép
Hodc st dung HA d€ thuc hién FA:

, .

[ =y P
— 23D3|!;Da|2 T
=y >

Hinh 4.40. Thuc hién mach cing toan phiin ti b bdn téng

I1.BO tru (Subtractor)

* BO ban trir (BO trr ban phan - HS: Half subtractor)
B0 ban trtr thuc hién trir 2 sO nhj phan 1 bit.

Quy tac trt nhu sau:
0 -0=0 mugn 0 D
a
0-1=1muon 1 HS
- b—— B
1 -0=1mugn 0

i Hinh 4.41 Mach trii ban phén
I - 1=0 mugnl

(a) (b) (D) (B)

Trong d6 a 1a sO bj trlr, b 13 s6 trU, D 14 hi€u, B 1a s6 mugn. Bang trang thai:

a 1N . D
a b | D B : )
0 0 0 0 Y N, B
0 1|1 1 S j
] 0 | 0 Hinh 4.42. S¢ dd logic
| | 0 0

Phuong trinh logic:

19



D=ab+ab=asb
B=alb
Mach ndy chi cho phép trir hai s6 nhi phan 1 bit ma khéng thuc hién viéc trlr
hai s nhi phan nhiéu bit.
* BO tru toan phan (FS — Full subtractor)

a, b, B, | D, £ B, a D,

o o oo o b" s

0 1 0 1 1 "] | B,

1 0o 0 1 0 B

| 1 0 0 0 Hinh 4.43. Mach trii toan phin
0O 0 1 1 1

0 1 1 0 1

1 0 1 0 0

1 1 1 1 1

Mach c6 so d6 khOi va bang trang thai md td hoat dOng nhu tren:
Trong dé: B,.: SO mugn cla lan trUr truGc dé

B.: SO mugn cUa lan trr hién tai

D,: Hi€u s0 hién tai

Lap bang Karnaugh va t0i thi€u hoa, ta cé:

D.~ab,
;__\Lm 01 11 10
0

B., a.b,
E:Km 01 11 10
0

O 110} 0

Llal 1o

DI =ﬂ_'II|IJ_'IEI—| + ﬂ'l |E|—I + —_— J—
E., II'J|| EI ! + ﬂ.,'lquE, , IE'| = Ij|'|'E'|—I + IIl:I'l IE'|—| + Ij|'|'|l:|'|
D'I = ﬂ-. E'I'I:', E:' .IE' B'l = I:'llll:l'l + B'I—Ifﬂ'l + 'lljl}

C6 hai cach thuc hién b trlr toan phan theo biéu thic logic di tim duoc:
hodc thuc hién truc ti€p (hinh 4.44) hodc st dung HS d€ thuc hién FS (hinh 4.45).
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